In spite of advances in screening and prevention, early detection, adjuvant therapy, and treatment of metastatic disease, colorectal cancer remains the second leading cause of cancer death in the United States, with approximately 143,000 cases and 52,000 deaths expected in 2012 (1) . When confined to the bowel and regional lymph nodes, colorectal cancer is highly curable, with a combination of local (ie, surgery and radiation) and systemic therapies. Among patients with stage III colon cancer, approximately 70% can be cured with surgery followed by adjuvant chemotherapy. More than 20 years of clinical trials have delivered us to this point, yet recent unsuccessful attempts to build upon the backbone of a fluoropyrimidine plus oxaliplatin with the addition of drugs that target the epidermal growth factor receptor or vascular endothelial growth factor pathway have been sobering (2, 3) . We must look beyond these traditional approaches.
It is well recognized that colorectal cancers are molecularly heterogeneous, arising via multiple pathways (4), with each tumor characterized by a panoply of genetic changes (5). Our increasing sophistication in profiling individual tumors introduces a major opportunity for tailoring of adjuvant treatment, but not without enormous challenges related to both interpretation of complex genomic data and clinical trial design. Although clearly worth pursuing, this focus on intrinsic characteristics of tumor cells does not account for influences on micrometastases that are present in the tumor microenvironment.
Whereas the role of the cancer epidemiologist has historically been focused on testing hypotheses related to cancer predisposition and cancer risk, recent studies have provided insights into potential therapeutic approaches. In particular, observations about cancer natural history after surgical treatment for early stage colorectal cancer raise the possibility that behavioral factors may influence risk of recurrence by affecting the extracellular milieu that drives tumor proliferation and survival. Insofar as behaviors may be modified, therapeutic interventions may be developed and tested.
In this issue of the Journal, Meyerhardt et al. (6) report an analysis of prospectively collected dietary data to address a secondary objective within a phase III randomized clinical trial in patients with stage III colon cancer. The primary objective of the parent study was to determine whether the addition of irinotecan to a backbone of 5-fluorouracil plus leucovorin improves survival in the adjuvant setting; no improvement was observed, thus permitting arms to be combined for this dietary study (7) . To explore an association between food consumption and clinical outcomes, a representative sample of 1001 patients completed a 131-item semiquantitative dietary questionnaire midway through adjuvant therapy and six months after the completion of treatment. Meyerhardt et al. previously reported that red meat, processed meat, refined grains, and sugary desserts-a so-called Western diet-was associated with recurrence and inferior survival in this population (hazard ratio for relapse free survival = 2.85; 95% confidence interval = 1.75-4.63) (8) . The new report seeks to further define the dietary components responsible for the observed outcomes. The authors found that dietary glycemic load and carbohydrate intake were both associated with poorer disease-free, recurrence-free, and overall survival. The magnitude of these associations was clinically meaningful. However, an interaction was observed that suggested the association was restricted to patients with higher body mass index.
These clinical findings are consistent with multiple molecular and biochemical observations. Warburg first observed that tumor cells metabolize glucose by anaerobic fermentation (glycolysis) rather than aerobic respiration, even under aerobic conditions (9), thus rendering them less efficient (10) . The Warburg effect, in which glucose is processed to lactate, while limiting entrance of pyruvate into the tricarboxylic acid cycle, leads to increased glucose uptake by tumor cells to generate sufficient ATP for energy-dependent processes (10) (11) (12) . However, the increased uptake facilitates more glucose to be diverted toward generating biomass using pathways such as the pentose phosphate shunt to produce ribose for nucleotide synthesis and reduction of NADP to NADPH to facilitate fatty acid synthesis for membrane formation (10) (11) (12) . The requirement to build biomass and consequently produce ATP by a less-efficient process than in normal cells explains why cancer cells become avid sugar consumers. The need for high sugar levels also provides an explanation for the recent observation that low glucose availability may drive the development of mutations in KRAS or BRAF, each of which facilitates increased glucose uptake (13, 14) . Insulin is a mediator of this growth-promoting effect (15, 16) , and hyperinsulinemia, commonly associated with obesity, may account for the observation that the adverse effect of high glycemic diets was mainly observed in overweight and obese persons (6) . Thus, the combined effects of high glycemic load leading to hyperglycemia, thereby providing more fuel and building blocks for tumor growth, and hyperininsulinemia, which drives both glucose utilization and growth pathways via PI3K, AKT and mTOR (17) , may conspire to increase colon cancer recurrence risk. As previously reported, exercise, another modulator of glucose metabolism and energy balance, is also associated with reduced risk of colon cancer recurrence in the patients in this cohort (18) .
Is the current evidence sufficient to warrant dietary recommendations for our patients who ask the simple question, "How can I keep my cancer from coming back"? We agree with an American Cancer Society expert panel that advises colorectal cancer survivors "to maintain a healthy weight, participate in regular physical activity, and eat a well-balanced diet consistent with guidelines for cancer and heart disease prevention" (19) . Although not definitive regarding the impact on colorectal cancer recurrence, the convergence of clinical observations and biology provides a compelling justification to test hypothesis-driven interventions in prospective randomized clinical trials. These interventions should include behavioral modifications [eg, dietary modification, exercise (20) ] as well as more traditional pharmacologic approaches that target pathways involved in glucose metabolism. The report by Meyerhardt et al. (6) reminds us that the epidemiologist is an essential member of the translational science team in oncology. Ongoing transdiciplinary interactions between epidemiologists, laboratory investigators, and clinical scientists promise to improve understanding of host-tumor interactions and expand the evidence that will help us address our patients' "simplest" queries and improve their outcomes.
